Kırım kongo kanamalı ateşi tanılı hastalarda klinik şiddeti tahmin etmede biyokimyasal parametrelerin önemi Abstract Objective: We aimed to investigate new biochemical indicators to predict the clinical course of patients following the diagnosis of Crimean-Congo haemorrhagic fever (CCHF). Material and methods: We retrospectively evaluated patients diagnosed with CCHF. They were divided into three groups based on a scoring system known as severity grading score in order to predict severity. Red cell distribution width (RDW), mean platelet volume (MPV), creatinine phosphokinase (CPK), alkaline phosphatase (ALP), glutamyl transferase (GGT) and C-reactive protein (CRP) levels were evaluated on the first day of admission. These biochemical parameters may predict the clinical course of our three patient groups. Results: In our study, there were 38 (70.4%) male and 16 (29.6%) female patients, and the mean age was 44.33 ± 16.94 years. Based on our scoring system, 17 (31.4%), 30 (55.5%) and 7 (12.9%) patients were in group 1, 2 and 3, respectively. Statistically significant difference was observed between groups 1-3 and groups 2-3 for ALP values; however, a statistically significant difference was observed among all three groups for GGT values. Significant differences were not observed among the groups for RDW, MPW, CPK and CRP levels (p > 0.05). Conclusion: ALP and GGT values can be used as auxiliary indicators to predict the clinical course for patients with CCHF. However, CPK, CRP, MPV and RDW values were not observed to be important for prognosis.
Introduction
Crimean-Congo haemorrhagic fever (CCHF) is a life-threatening, tick-borne zoonotic disease common in Africa, Asia, East Europe and the Middle East. The Crimean-Congo haemorrhagic fever virus (CCHFV) is an enveloped RNA virus (Nairovirus belonging to the Bunyaviridae family) [1, 2] . CCHFV infects humans via the bite of a Hyalomma tick harbouring the virus or coming into contact with the blood and bodily fluids of previously infected animals or humans [3] . In Turkey, many studies have revealed various seropositivity rates (2.3%-19.6%).
Thrombocytopenia and leucopoenia are the primary clinical presentations of CCHF, and there is also increased levels of aspartate transferase (AST), alanine transferase (ALT), lactate dehydrogenase (LDH), creatinine phosphokinase (CPK), alkaline phosphatase (ALP), gamma (γ) glutamyl transferase (GGT) and mean platelet volume (MPV) [4] . Definitive diagnosis of CCHF is established with real time reverse transcriptase polymerase chain reaction (RT-PCR) of viral nucleic acid in blood and body fluid samples or detection of IgM positivity or IgG seroconversion via enzyme-linked immunosorbent assays [5] .
CCHF can vary in disease severity and may result in mortality; however, subclinical infections are typically present in patients living in endemic areas [6] . A scoring system was recently developed to predict severity of CCHF (Table 1) . Depending on this scoring system, disease severity is classified as mild (≤4), intermediate (5) (6) (7) (8) or severe (≥9) [7] .
Determining complete blood counts is practical and cost-effective, and it includes parameters important for several diseases. For example, red cell distribution width (RDW) shows the heterogeneity of circulating erythrocytes. Large cohort studies have demonstrated a positive correlation of RDW levels with inflammation [8] and infectious diseases such as acute pancreatitis, sepsis and septic shock [9] .
In our study, 54 patients diagnosed with CCHF were grouped according to the aforementioned scoring system based upon the first day of admission. We aimed to determine the relationship between RDW, MPV, CPK, ALP, GGT and C-reactive protein (CRP) levels with scoring system and to detect their effect on prognosis.
Materials and methods
We included 54 patients hospitalised at XXX University Faculty of Medicine Infection Diseases and Clinical Microbiology Department from 2011 to 2017 diagnosed with CCHF via RT-PCR or anticors with IgM. The XXX University Non-invasive Clinical Researches Ethical Board approved this study.
Patient information, clinical and physical examination results, laboratory findings, diagnostic methods and results were obtained from patient records and epicrises. Laboratory and clinical findings and physical examinations obtained upon hospital admission were evaluated. Patients were grouped according to the scoring system presented in Table 1 . The resulting score is known as the severity grading score, and based on the score, disease was classified as mild (≤4), intermediate (5) (6) (7) (8) , or severe (≥9) [7] . In addition, RDW, MPV, CPK, ALP, GGT and CRP values were compared amongst the patient groups. 
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Statistical analysis
Data were analysed using the IBM Statistical Package for Social Sciences v22 (SPSS, Inc., Chicago, IL, USA). Descriptive statistics, such as frequencies or percentages for categorical variables and mean (±standard deviation) and median (min-max) for continuous variables, were used to describe baseline demographic data and clinical characteristics. The variables were investigated using visual (histograms, probability plots) and analytic (Shapiro-Wilk's test) methods to determine whether they were normally distributed. In addition, the differences in variables were analysed using the Kruskal-Wallis (Dunn) tests. The χ 2 -test was used to compare the proportions in different groups. p-Values of <0.05 were considered statistically significant for all analysis.
Results
Our Table 3) . GGT and ALP values, not included in the scoring system yet expected to increase during CCHFV infection, were significantly different among the three patient groups (GGT: p < 0.001, ALP: p = 0.020). There was a statistically significant difference only between groups 1-3 and groups 2-3 for ALP values (p = 0.014, p = 0.007, respectively). Moreover, there were statistically significant differences among all groups for GGT levels. However, significant differences were not detected in CPK, RDW, MPV and CRP values among the patient groups ( Table 4 ). The mean duration of hospitalisation was 9.76 ± 2.27 days in group 1, 9.73 ± 2.47 days in group 2 and 11.14 ± 3.5 days in group 3. One patient in group 3 died, whereas all other patients in our study were discharged with full recovery.
Discussion
CCHF was the first haemorrhagic fever virus detected in Turkey, with the first known symptomatic case in the country coming from the Tokat province, Kelkit Valley, in 2002 [10] . The disease has immensely spread in recent years, with cases reported all over the country [11] . Most cases are reported in rural areas, either from patients living in such areas or patients who have visited these areas. In our study, all patients except one had an history of living in a rural region. Additionally, 60% of CCHF patients had a previous history of tick bites [12] . In our study, 77.8% of patients had previous exposures to tick bites. However, the absence of contact with ticks in a number of patients as well as the non-specificity of indicators collectively reveal the need for relevant biochemical parameters in early phase diagnosis.
In our study, 38 (70.4%) patients were male and 16 (29.6%) were female. Bakir et al. noted 58.7% male and 41.3% female patients in their research [7] . Higher incidence of disease in males may be because CCHF in endemic regions mainly afflicts shepherds, butchers and slaughter house employees. These occupations are dominated by males.
As aforementioned, leucopoenia and thrombocytopenia are observed in CCHFV infection. In addition, there are increased AST, ALT, LDH and CPK levels. Infection also resulted in elongated PTZ, aPTT and other coagulation test times [13] . Numerous studies have stated that when CCHF results in mortality, AST, ALT, LDH, CPK and INR levels are high, and platelet levels are low [4, 14] . Hence, it is critical to assess these parameters, especially in known infectious tick-bite cases. Impaired consciousness, agitation, hepatorenal deficiency, respiratory failure, disseminated intravascular coagulopathy, shock and coma may develop in patients with CCHF, resulting in mortality [15, 16] . Predicting the clinical course before the onset of disease lifesaving [13] ; therefore, the development of the CCHF scoring system to achieve such measures is important.
Patients are divided into three groups based on disease severity scores as mild, intermediate and severe, with this last group presenting with the worst clinical outcomes [7] . In our research, we also separated patients into these three groups (Table 3 ). Haemorrhagic symptoms, key prognostic factors affecting the clinical course of disease and AST, ALT, LDH and aPTT values were significantly high and platelet values were significantly low in group 3 (p < 0.05). There was no statistically significant difference in leucocyte values in our study. Low leucocyte values are considered as early indicators of poor prognosis in elderly patients with CCHF according to Taşdelen et al. [17] . In our study, the mean age was 44 (min: 15; max: 81), and there was no significant difference detected regarding age (p > 0.05). There is a relationship among platelet activation, MPV value and the inflammatory response [18] . In previous studies, MPV values were shown to be significantly higher in CCHF groups than in control groups, and thrombocytopenia was commonly observed [19, 20] . In our work, we did not detect significant differences in intragroup MPV ratios. ALP and CRP values are known risk factors for CCHF-induced fatality. However, while GGT is detected as higher than reference values in the context of CCHFV infection, it is not considered a risk factor for fatality [4] . In our present work, GGT and ALP levels were significantly high in group 3, the severe disease group. Although mean CPK levels in groups 2 and 3 were higher than reference range values, there were no significant differences noted (Table 4 ). The effect of our assessed parameters on mortality was not evaluated given the low rate of mortality in our study. Only one patient in group 3 died due to haemorrhaging. This patient was 81 years old and was referred to our hospital 13 days after the onset of symptoms; therefore, the patient was diagnosed late. On the day of admission, ALP and GGT values were 130 and 145 U/L, respectively. Numerous studies have strived to shed light on CCHF pathogenesis. Direct or indirect interaction of CCHFV with endothelial and immune cells results in disease onset. Endothelial cell damage, cytokine storm, thrombocytopenia, disseminated intravascular coagulation, haemophagocytosis and hepatocellular necrosis play vital roles in pathogenesis. Hepatocellular necrosis is responsible for increased AST, ALT, ALP and GGT levels.
RDW is correlated with various diseases, highlighting its role in inflammatory intestinal diseases, coronary artery diseases, acute pancreatitis, bacteraemia and sepsis [9] . However, no studies have assessed if RDW affects CCHF pathology and disease. In our study, we did not detect a significant relationship among our patient groups regarding RDW values. Thus, we could not conclude RDW as a critical parameter for CCHF prognosis.
As noted, our country is endemic for CCHF [10] . Predicting the clinical course of the disease is very important for taking necessary precautions. In our research, there were no significant differences for age, white blood cell, PTZ and INR among groups. It was seen that CPK, CRP, MPV, and RDW were not effective parameters to predict clinic course. ALP and GGT values are significantly different among groups. This situation shows that they are useful markers for predicting the clinical course of CCHF. However, low mortality was a limitation of our study, and studies with larger number of patient are warranted to clearly understand the impact of these parameters on CCHF mortality.
